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Growth of Metal Monocrystals Under High s/020/60/135/001/011/030 
Hydrostatic Pressure 3006/3056 
-ray examination; the results 


ded to be published in a later 
12 Soviet, 2 German, 4 US, 


The crystal structure was subjected to X 
obtained by these examinations are inten 
paper. There are 2 figures and 20 references: 


and 2 British. 
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B019/B067 
AUTHORS: Voronov, F. Fes Vereshcha in, L. F., Corresponding Member 
of the AS USSR, and Soncnarova, . Ae 


TITLE: Effect of Hydrostatic Pressure on the Elastic Properties 
of Cerium 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 5s 
pp: 4104-1107 


\ 


TEXT: In the introduction, the authors describe the ceriun anomalies 

at high pressures and low temperatures which have been known for 4 
considerable period of time. They mention A- I. Likhter, Yu. HN. Ryabinin, 
L. F. Vereshchagin (Ref. 7), and Bridgman (Ref- 2). The authors studied 
the elastic properties at high pressure, and their changes on & poly- 
morph«us transition of the structure by means of ultrasonic methods. The 
propagation ce? ultrasonic waves with a frequency of 3-5 - 3°93 megacycles 
was measured by meane of a pulse device shown in Fig- '- Specimens con- 
tained 98.5% Ces 1.5% of rare earths, 0.002% Fe, and 0.003% Pb, Bi, Sn, 
and Sb, their diameter was 20 mm, their lengths differed. With increasing 


~ 


THRO ais Miner aanen Heap ree! 


peice esianars 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001859430003-8" 


“APPROVED FOR RELEAS 
os ge asa mas subsp bash aera Ne CIA-RDP86-00513R001859430003-8 
cae : Bie Sees Ee nd SNS eee z 


~ 
oy 


Effect of Hydrostatic Pressure On the 5/020 60/135/005/018/043 
Elastic Properties of Cerium BO019/B067 
2 


pressure, phase transition took place at 7650250 kg/em , With decreasing 
pressure, at 5950150 xg/om?. Formulas are given for calculating the 
elasticity characteristics from the results of sound velocity measurements. 
Figs. 2 and 3 graphically show the dependence of the propagation velocity 
Vy of longitudinal waves, of the propagation velocity Vv, of transverse 


waves, and the Debye temperature on hydrostatic pressure, 48 well as the 
dependence of elastic properties on hydrostatic pressure. There are 3 * 
figures .and 15 references: 7 Soviet, 1 German, and 6 US. ’ 


ASSOCIATION: Institut fiziki vysokikh davleniy Akademii nauk SSSR 
(Institute of the Physics of High Pressures of the 
Academy of Sciences USSR) 


SUBMITTED: August 22, 1960 

Legend +o Fig. 13 1) trigger block, 2) pulse generator, 3) amplifier, 

4) oscilloscope, 5) obtuator, 6) screwed nut, 7) high-pressure container, 
8) electric supply lines, 9) piezoelement, 10) cerium specimens, 

141) piezoreceiver. 
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§/120/61/000/003/025/041 


£194/E155 
AUTHORS : Bilevich, A.Ve>r vereshchagin, L.Fes and 
Kalashnikov, Ya-A- . 
TITLE: A piezometer for determining the density of gases at 


high pressures-and temperatures 
PERIODICAL: Pribory i tekbnika eksperimenta, 1961, No.3, pp- 146-150 


TEXT: This article describes equipment which can be used to 

measure the compressibility of gases at pressures up to 

3500 kg/cm2 at temperatures uP to 400 °C with a total error not 

exceeding 0.1%. The novel features of the equipment are the 

high-pressure piezometer and winiature needle valve. ~| 
A piezometor described by M. Benedict (Ref.1: J. Amer. Chem. Soc., 
1937, Vol.59s 2224) suffers from a number of practical 
disadvantages from which the present equipment is free, The main 
parts of the present author's piezometer are a thick-walled bulb 
90 mm long, 8 mm internal diameter and 16 mm external diameter. 

It screws on to a head which carries a capillary tube with a high- 
pressure needle valve. The needle valve, jllustrated in Fig.2, 
has a steel needle 1, a sealing nut 2 and a gland consisting of 
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three metal rings, ore of copper 3, and two of steel 4. The steel 

needle is ground to fit the inner diameter of the giand. The £2 
shank at the head of the needle is threaded to fit the threaded 
internal diameter of the sealing nut. The outer surfaces of the 
gland rings are & ground fit in the casing. Tests made with 
nitrogen at a pressure of 4.2 tons/cm and at room temperature, 
and at 3.5 tons/cm2 and temperature of 400 °C, gave satisfactory 
results. Still higher values could: no doubt be obtained if other 
grades of heat-resisting steel were used in the construction. 

The volume of the piezometer is about 5 mt}; it was carefully 
calibrated with carbon tetrachloride. in carrying out tests the 
piezometer is contained ina hollow copper block which is within 

a 300 W heating furnace. For purposes of weighing, the piezometer 
is suspended by a wire from the arm of an analytical balance which 
is on a bench above the furnace. The piezometer can thus be 
weighed without withdrawing it from the furnace. The arrangements 
that are made to fill the piezometer with clean gas and to 

measure the pressure on a standard manometer call for no comment. 
The following formula is used to calculate the change in volume 
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of the piezometer due to thermal expansion: 


-11,3, 


Vv, # Vo(l + 3-25 * jo°t + 2.85 x 1078+? - 1.65 x 10 


An expression is also given for the change in volume due to 
pressure but when this was checked experimentally by a procedure 
which is described it was found to be in error. This can be seen 
from the curve of Fig.5, where the volume change as a function of 
pressure at temperatures of 21, 90 and 147 °C is plotted in 
tons/cm2 as curve 4. Curve b corresponds to the formula used, 
which is evidently inaccurate. The test procedure is us follows. 
The piezometer is heated to the test temperature, then filled with 
compressed gas and allowed to stand connected to the gas supply 
with the valve open for 20-30 minutes to equalise the pressure and 
temperature. The piezometer is then disconnected from the high- 
pressure gas supply with the needle valve closed and is weighed. 
The gas is then released and it is weighed again. The volume and 
weight of gas being accurately known under the given conditions of — 
temperature and pressure, the density and other characteristics 
can be calculated. 
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B.K. Muratovskiy is thanked for his assistance, There are 
5 figures and 7 references: 3 Soviet and the following & English 
Language references; 
; Rof.1: as in text above. 
Ref.4: A.E.H. Love, Math. Theory of Elas., 1927, London. 
wef.5: P.W. Bridgman, J. Amer. Chem. Soc., 1937, Vol.59, 2233. 
Ref.6: P.W. Bridgman, Proc. Amer. Acad, Arts and Sci., 1935, 
Vol.70, l. 


ASSOCIATION: Institut fiziki vysokikh davleniy, AN SSSR 
(Institute of High-Pressure Physics, AS USSR) 


SUBMITTED: July 12, 1960 
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S/120/61/000/002/041/042 
E113/E135 


AUTHORS: Stepanov, V.A., and Vereshchagin, L.F, 


TITLE: High temperature resistance heater with graphite spiral 
heating element for high pressure vessels 


PERIODICAL; Pribory i tekhnika eksperimenta, 1961,6 No.2, pp. 194-195 


TEXT: The design of the heater for heating the inside of 
vessels containing high pressure gas is shown in Fig.l. The 
heating element is a spiral (3), turned from a graphite rod 
together with robust end pieces. To increase the electrical 
contact area threads are cut in the end pieces on which the 
stainless steel contacts 1 and 10 are screwed. The heating element 
is surrounded by graphite tube (4) which is electrically insulated 
from the spiral by a pyrophyllite bush (6), put on the cylindrical 
neck of the intruding end piece. On each end the bush is fixed to 
the heating element by three porcelain pins (7), so that there is 
no relative movement between the spiral and the end pieces. The 
pins are in the relatively large uncut parts of the end pieces. 
The end pieces have small ohmic resistance and are placed 
sufficiently far away from the spiral so ca the pins cannot 
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overheat, Around the graphite tube (4), five coiled molybdenum 
sheet shields, each 0.2 mm thick, are fitted concentrically. The 
shields are spaced with gaps of 0.1 mm between them, which are 
maintained by means of two rows of pointed projections along the 
edges of the shields. The shields are held together by toothed 
rings; these create a gap of 2 mm between the inner wall of cover 
and the outer shield allowing only poirt contact at the teeth for 
heat conduction. Into this gap fireproof material in powder form 
is poured for additional heat insulation (for instance MgO). 

This gap and the annuli between the shields are closed with 
pyrophyllite washers (2) and (9). The length of the assembled 
heater is 120 mm, diameter 30 mm, corresponding to the diameter of 
the operating pipe of the high pressure vessel. The heater can be 
easily withdrawn and placed into the high pressure vessel by means 
of a rod screwed on the threaded part of contact (1)(Fig.1). 
Contact (10) sits on the "finger" of the lead which is placed in 
the middle of the cover closing the high pressure vessel. The 
other end of the spiral is connected to the wall of the pips by 
means of contact (1) and in this way the electrical circuit is 
closed through the body of the vessel. The maximum working 
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' temperature of the heater depends on the material used. Graphite 

‘has been chosen as it has the best properties for this application. 
A heater of given dimensions gave a temperature rise up to 2200 °C 

; at 15 katm. pressure,’ with a power consumption of 2,8 kW to 3 kw. 

i The effectiveness of the present method of heat insulation has 
beon tested experimentally (in Ar, Ng and C09 atmospheres), and it 

‘ was found that at 2200 °C inside the heater and at 15 katm., after 

- one hour of continuous operation, at a point in the wall of the 

‘high pressure vessel 15 nm from its inner wall, the toemporature was 

; 170 °C. The heater withstood satisfactorily several cycles of 


- applying and relieving tho pressure, Acknowledgeincnts aro 
- expressed to I.Ye, Surkov and V.A. Frolov who assisted in the 
construction of the heater, (This is an abridged translation). 
There are 2 figures and 4 references: 3 Soviet and 1 English. 
. ASSOCIATION: Institut fiziki bysokikh davleniy AN SSSR 
(Institute of High Pressure Physics, AS USSR) 
SUBMITTED: January 29, 1960 
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AUTHORS : Panova, G.Kh., Sekoyan, S.<S- and Vereshchagin, L.F. . 

TITLE: Phase Diagram of Bismuth at Pressures and Temperatures : 
up to 100000 kg/cm? and 500°C ie 


PERIODICAL: Fizika metallov 1 metallovedenlye, 1961, Vol.11, No.2, 
ppo2i5+2l9 


TEXT: The p-T phase diagram for bismuth had been investigated up 

to 100000 Kkg/cm@ and 500°C in order to compare the results with 

other authors. The pressure equipment will be described in 4 
later paper. A bismuth wire,O.5 mn diameter, was placed ina 
container. The medium for transmitting the pressure was silver 
chloride which gives 4 quasi-hydrostatic pressure up to high & 
pressures. The sample was heated by an electric current, The 
pressure in the container was determined from the force developed 

+ by the press. The apparatus was calibrated from the known a 
polymorphic transformations of bismuth (24800 and 27000 kg/cm?) ?. 
thallium (43400 kg/cm?) and barium (77400 kg/em*). The temperature “fi 
was determined by the integral electrical power received by the 
wire after establishing that, with constant geometry of the sample 
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and constant thermal conductivity of the surrounding medium, the 5 
temperature of the middle of the sample was Linearly proportional 
to the power and practically did not change with change in specific 

heat conductivity of the investigated sample or with pressure. 

This was done using different metals at various pressures. This 

method gave a4 temperature measurement with an accuracy of 

5m 10°C and eliminated the disadvantage of using electrical 

Teads required for other methods of measurement. In the 

investigations of the phase diagrams of bismuth, polymorphic 
transformations were detected by means of the rapid changes in the 
electrical resistance of the sample, The relation between the 
resistance R (ohms) and the power w (watts) received by the 

sample was established and Fag. 4 shows some of the results 

(meuasKcemb - liquid, curves 1 to 12 relate to pressures of 

28000 to 100400 kg/cm?) . Frou the results a phase diagram was 
constructed and is given in Fig.5 (dotted line - data of Bundy} 

top left of diagram = "Viquid"). The average accuracy of the 

results was estimated as 2% for both temperature and pressure. 

The results are in good agreement with those of F.P.Bundy (Ref .6). 
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There are 5 figures, 1 table and 9 references: & Soviet and 
5 non-Soviet. 


ASSCCIATION: Institut fiziki vysokikh davieniy 
(Institute of Physics of High Pressures) 
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SUBMITTED: May 20, 1960 
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AUTHORS: Voronov, F.F. and Vereshchagin, L.F. 


TITLE? Effect of Hydrostatic Pressure on the Elastic Properties 


of Metals. I+. Experimental Data 


PERIODICAL: Fizika metallov 1 metallovedeniye, 1961, Vol.sll, Noes 


TEXT: The effect of hydrostatic pressure on the elastic 
properties of polycrystalline specimens of pure metals has been 
investigated. The mechanical properties were investigated using 
a pulse ultrasonic method (10 Mc/s). The ultrasonic apparatus 
employed was described earlier by the authors and V. I. Murav'yev 
(Ref.6). The following materials were investigated: Al, 99.996% 
pure (Fe 0.0015%, Si 0,0015%, Cu 0.001%); Mg. 99,924 pure 

(Fe 0.04%, Si 0.01%, Cu 0.01%, Al 0.02%); armco-iron (Fe 99.8%, 

© 0.012%, Si 0.02%, Mn 0.02%, P.0.03%, S 0.03%); Be, 99.2% pure 
(Fe 0.36%, Mg 0.2%, Al 0.05%, Si 0.05%, Mn 0.02% Ni 0.015%; 
molybdenum, 99,88% pure (W 0.1%, Fe 0.005%, Al 0.002%. Cu, Zn, Py 
s, Mn, As 0.001%). The densities of these materials were found 
to be: Al - 2-695, magnesium - 1.731, armco-iron - 7,836, 
beryllium-1,843, molybdenum - 9.838 g/cm. Quartz plates were 
Card 1/M 5 
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attached to the ends of the specimens and their working frequency 

was 10 Mc/s. The elastic moduli were computed from the following 

data: length of specimen under pressure (@.), density (¢ ), time : 
of transit of Longitudinal and transverse Qitrasonic waves at 
atmospheric pressure and the change in these times on application 

of pressure, Aty and At, Changes in length and density on 
application of pressure were corrected ‘for using the rosults of 
Bridgman and others. The adiabatic bulk modulus was calculated 

from the formula yO F 


4 
Ky0= AR oo (tre — 7 ire (1) 


sat : : - - - - 


and the correspondin’s, isothermal bulk modulus from 


(2) 


i : . Kro&= __ Kae , 
; I+ atl Kare 
| 1+C, 

H] 

i where a is the volume expansion coefficient, assumed to have the 
Card 2/10. 
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following values for Ark 


7.09 x 10°", 7.66 x 10 "5 
The specific heat C 


3.52 x 107, 


assumed to be 0.214,” 0.235, 0.180, 0.475, 


respectively. The temperature was T 


equivalent,of heat was assumed to be +4. 


2000 kg/em* the adiabatic bulk modulus 
first approximation) from the formula 


The adiabatic bulk modulus Kt 2 
thermal bulk modulus Ki 5 } 


ty 
Cc and a were neglected. 
cbrrection, 


0 to 2000 kg/cm” was used and the second approximation 
The new average value of the isothermal modulus was 


computed, 
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in accordance with Eq. (2). 


Next, in order to introduce the 
the. average value of the bulk modulus in the range 


Mg, Fo, Be and Mo, respectively: 


3.65 x 107, 1.54 x 107? deg. 


at constant pressure for these materials was 


0,060 cal/g:deg, 
303°K, the mechanical ; 
182 x 10? erg/cal and at 
was calculated (on the 


(3) y 


was then converted to the iso- “% 


Changes in 


K" 2 was 


oa 


CIA-RDP86-00513R001859430003-8" 


s. 


"APPROVED FOR RELEASE: 09/01/2001 


Esiieetes ig Be Bg, fobs S a Rg Sr van SES ERY Boe a Cer 
= : reer sana al aca anat wearer ci mcrae ERS AE ES. 


CIA-RDP86-00513R001859430003-8 


BEd Ba AEE RY Es at mere 


: | 21222 . . 
_| prfect of Hydrostatic Pressure.+. §/126/61/011/003/010/017 Ea 
£032/E514 


then used in the correction term for the next approximation. This ¥ 
procedure can be continued indefinitely to obtain the values of 5 
K° 4° Young's modulus, the shear modulus and the velocity of 


8 5 
propagation of ultrasonic waves were computed from the formulae 3 
a ea 
E = 3K, ens = (4.0 + Aly ° . (6) ; 
ene 2 ae vo} (tot 4% *)° e 
1 BP 1 aP et, i 
0 =4Be(I+ +=") (14 po) Urata 6) 6 
= ape(tt 3 Kr. 3 Kr n. gel 
| 1 AP 1 bP) og ; . ~~ 
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The Debye temperature was calculated from 


A 9Na4 ne fee at 
Ors= 5 (At) Half)? (ro + Ata? + 2.0 4 at eis 


and the average velocity of sound from 


‘(10) 


In the above expressions N is the Avogadro number. All: the 


results were obtained at 30°C. The numerical data are 
summarized in Figs. 1-5, in,which the pressure is plotted along 
the horizonal axes in kg/cm". . There are 5 figures, 2 tables 
and 16 references: 3:Soviet and 13 non-Soviet. 


ASSOCIATION: Institut fiziki vysokikh davleniy AN SSSR (Institute 
of Physics of High Pressures AS USSR) 


SUBMITTED: July 22, 1960 
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5/020 61/136/902/012/034 

1. 1210 B019/B056 
AUTHORS: Yereshchagin,-L--F., Corresponding Member of the AS USSR, 


Semerchan, A. Avy Kuzin, N. Ney and Popova, S. V. 


TITLE: Changes in Resistivity of Some Metals at Pressures of up 
to 200 000 kg/om" 


s PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 2, PP. 320-321 AN 


TEXT: The authors studied the resistivity of antimony, arsenic, and 
calcium at pressures of up to 200 fofete) g/em’. Likewise, bismuth, whose 


resistivity has hitherto been known Up to 140 000 ve/om’, aas investigated. 
The bismuth and calcium specimens were made from wire, the antimony and 
arsenic specimens were thin single crystals. All specimens were chemically 
pure. As may be seen from changes in resistivity of the specimens graphi- 
cally represented in Figs. 1, 25 and 3, arsenic and calciun have a mono- 
tonic change of resistivity with rising pressure, bismuth and antimony, 


however, have not. At 130 000 kg/en’; antimony shows a jump-like change 
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Changes in Resistivity of Some Metals 3/020/61/136/'002/012/034 
at Pressures of up to 200 009 kg/om” BO19/B056 

in resistivity, bismuth at 125 000 kolo The authors point out the 
possible use of the jump-like change in resistivity of antimony at 


130 000 kg/em= for the calibration of high-pressure devices. A parallel 
connection of antimony and bismuth (Fig. 16) would be part:.cularly 
suited. There are 4 figures and 2 references: 2 US. 


ASSOCIATION: Institut fiziki vysokykh davleniy Akademii nauk SSSR 
(Institute of the Physics of High Pressures of the Academy 
of Sciences USSR) 


October 10, 1960 
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ise Corresponding Member of the AS USSR, 
Somercnan, A. Avy Kuzin, N. Ney and Popova, 8. vy. 


TITLE: Change of resistivity of some metals at pressures Up to , 
250,000 ke/em” 


PERIODICAL: Doklady Akademii nauk SSSR, V- 138, nO. %, 1961, 84-85 


(DAN, 136, no. 2 (1961)). The authors wanted to find nes polymorphous 
transformations at high pressures in metals being accompanied by an abrupt 
ehange of resistivity. Bridgman (Proc. Ame Acad. Arts and Sci., 81, 165 
(1952)) and Bundy (Phys- Rev-, 10, no- 2, (1958)) have been able to 
identify a sonsiderable number of polymorphous transformations of various 
metals and alloys at high pressures. The possibility ig pointed out of 
calibrating high-pressure apparatus with the aid of an abrup: change of 
the resistivity of different alloys at given pressures. The authors used 
a high-pressure chamber calibrated mith the aid of the known resistivity 


TEXT; This is ina continuation of an earlier paper by Vereshchagin et al. x - 
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5/020/61/138/001/011/023 
Change of resistivity of some metala.-.. B104/B201 


jumps to determine the resistivity of the following metals: Bi I-I! 
(25,600 kg/om?)} Bi II-III (27,000 kg/em*); TL (45,000 kg/em) 3 
Ba (80,000 kg/em-) ; Bi VI-VIL (125,090 four) Pressure ahove 


125,000 ng/eme was determined by extrapolation (Fig. 1). The specimens 
were wires 0.6-0.8 mm in diameter, the medium tranemitting ihe pressure 
was silver chloride. Measurements were conducted at room temperature. 
Measurement results are graphically presented in Fig. 2. 


R is the X : 
resistivity of the metal soncerned at a pressure of 30,000 kg/om*. ” 


Bridgman discovered on zirconium at a pressure above 80,000 xg/om a sharp 
drop of the resistivity. The authors have not been able to ascertain this 


drop up to 250,000 kg/om>. The difference in results 18 explained by @ 
possible difference in the purity degree of the metals. The authors used 
zirconium iodide with 99.7 % purity. The following comparative data are 


offered: Bridgman obtained for Pb: R199/B39 = 0.694, for n: 


= 0.707, for Cd: Rigo/Rs9 2 0.795. Under the same conditions 


Ri90/R30 
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and in the same succesaion the aN ROSS obtained: 0.683, 0.715, and 0.808. 
There are 2 figures and 


The difference ig not ‘in excese of 2 %. 
-3 references; 1 Soviet-bloc and 2 non-Sovict-bloc. 
ASSOCIATION: Institut fiziki vysokikh davleniy Akadenii nawk SF5R (Institute 
of Physics of High Tercesurer, scaleny o: Selencer PERS 
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29309 B104/B205 


AUTHORS: _Vereshchagin. L. F., Corresponding Member AS USSR, 
Semerchan, A. A., and Popova, 5S. yy. 


TITLE: Study of the electrical resistance of cerium, lanthanun, and 
neodymium at pressures of up to 250,000 kg /om! 


PERIODICAL: Akademiya nauk SSSR. Doklady, V 436, no. 5. 1961. 1059-1061 


TEXT: This 18 the continuation of previous papers by the authors (DAN, 
136, no. 2, (1961); DAN, 138. no 7 (196:)), in which the slectrical re- 

2 
sistance of metals at high pressures (up to 290,000 ks cm’) has been stud- 
jed systematicully. P. « Bridgman (Proo Am. Acad Arts and Sci., 81. 125i 
(19929) proved that cerium, canthanum, and neodymium have a minimam at a 
pressures ranging frem 50,000 to 300,000 kg/eom. Cerium chows a minimun at 
70, 000 kg /om* and a maximum at 90.000 ‘eeien Similar results were ob- 
tained by Bridgman for the other two metals. The tnvestisations described 
here were conducted with a high-pressure chember which hau been calibrated 
with the help of known sudden changes of the electrical resistance of cer- 
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25309 $/020/67/738/205/009/025 
Study of the electrical resistance of ... B104/B205 
tain presszures. The results are gTaphicaliy representea in Figs. 2-4 
The chanve of the electrical res-stance R/R 56 (Rig 1a the electrical re- 
7 4 


sistance at a pressure of 40.000 kg/em*) shown in Fig. 2 indicates that 


cerium hag a minimum at 55,000 ke /om* and a maximum at 80.990 kg/om’. The 
maximum of the electrical resistance is taken as an indication of a poly- 
morphous conversion occurring at this pressure Fig 4 shows analogous 
curves obtained for two epecimens of ianthanum of varying purity: La-1 
(0.7570 Nd, 0.70% Pr, 0.04) Fe) and La x! (0.3% Nd, U.2) Fr, 0.02 Fe). 
It may be seen that only the last-mentioned type of (checicaliy pure) 
lanthanum has a weakly marked minimum at a pressure of approximately 


95,000 kg/om* and weakly marked maxima at 110,000 and 140,C00 ke/em*. Gt 


is assuged that a polymorphous conversion takes place also here at 


110,000 kg/em?. Fig. 4 indicates, that neodymium has indistinct minima and 
maxima at 80,000 and 90,000 ke/on?, respectively This maximum is likewise 
ascribed to a polymorphous conversion. The different vaiues of maxima and 
minima on the resistance curves are explained as being due to a great cali- 
bration error. All measurements were made with specimens jn wire form 
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Study of the electrical resistance of ...  B104 /3205 


(1-1.5 mm diameter) at room tempeneeare Cerium impurities: less than 
0.75% Nd, lesa than 0.75% Pr, 2+10°°% Fa, 191077 Cd, 1+10°%% Pb, 141077 B, 
and 1°10 ~ bog Sn; nepded da inpurities: less than 0.36% Pr and La, and 


2°10 "2a Ca. Following this series of articles, the authors will. present 
a theoretical discussion of their results. There are 4 figures and 3 
references: 2 Soviet-bloc and 1 non-Soviet bloc. | 


ASSOCIATION: Institut fiziki vysokykh davleniy Al:ademii nauk SSSR 
; (Institute of Physics of High Pressures of the Academy oP 
' Sciences USSR) 


SUBMITTED: March 4, 1961 
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24, UZ 3104/5201 


AUTHORS: Vereshchagin, L. Fis Corresponding ember of the AS USSR, 


Soo - 
Semerchan, A. A-» and Popova, S. V- 


TITLE: Change of alactric resistance of praseodymiun, dysprosium, 


erbium, and ytturbium ut pressures of up to 250,000 kg/cm 
PERIODICAL:  Akademiya nauk SSSR. Doklady, v- 139, no. 7, 1961, 989 - 586 


TEXT: This is the fourth report on studies conducted on changes of electric 
resistance of metals 4t high pressures (Vereshchagin et al., DAN, 136, no-2y 
(1961); DAN, 138, no. |. (196%); DAN. 155. no. 9, (1961)'. The change of 
relative resistance R/R 55 (Ro,be1ng resistance a‘ a pressure of 


25,000 kg/cm ) of praseodymium 28 graphically shown in Fig. 1. Refererce 


is made to the minimum appearing at about 110,000 ke/em® , and it is stated 
that this pressure deperdence of resistence 1s the same a3 the one in = 
lanthanum; praseodymi um and lanthanum exhibit the same crystal structure. 
In both of them, 4 polymorphous transformation of the crystal structure is 
believed to take place 4% this pressure According to measurements by 


Card by 


eis 


APP 
ROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859430003-8" 


SOPH Eres Sa Sage EereNs ake 
7 fen 


« 


Lass 


"APPROVED FOR RELEASE: 09/ 01/2001 CIA-RDP86-00513R001859430003-8 


BEARS BEA ETEECT wi et ; 
with iret ae eS ead priate Spam ste SE Peg ator rece en ee 


pets rte ates oT eet] 


ote aC? 


25713 } 
5/020/61/139/003/01 2/025 
Ghange of electric resistance of . B104/B201 


Pp. W. Bridgman (Proc Am. Acad arts and Sei.) 19524. Shy 155 (1952)) the 


2 : ' : 
minimum for praseodymium 15 34% HQ,0C0 kkfem”. This difference is explained 
py a different degree of purity of the material The relative resistance 


of dysprosium as a function of pressure is shown in Fig. 2. There is @ 


minimum at 75,000 Ke fom 3 this dependence equals that of reodysium. Data 
for erbium are graphically presenved in Fig. 3; for ytterbium, they ere 
yiven in Fig. 4. The strongly pronounced maximum at 50.GC0 Ke/cm* is 
explained by & polymorptous transformation or by an electron transition. 
Cerium exhibits the same dependence between relative resistance end 
pressure; both metals have a cubicelly face-centered lattice. In the 
following papers, the authors will examine the resistance of lanthanides as 
a function of pressure. There are 4 figures, 1 tatle, anc 4 referencest 

3 Soviet-bloc and 1 non-Soviet-bloc. 


ASSOCIATION: Institut fizix2 vysokikn davleniy Akademii nauk SSSR | 
(Institute of High-pressure Physics, Acadeny of Sciences 
USSR) 
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$/161 62/004/006/'035/051 


B108/B1 38 
AUTHORS: yrolov, A» Pe» Vereshchagin, L. Fe» and Rodionov, K. P- 
fo habedsal iden trata = 
TITLE: Changes in the lattice parameters of pentaerythrite under 


pressures of up to 10,000 kg/em 
PERIODICAL: Fizika tverdogo tela, v. 4, No» 6, 1962, 1608-1612 


TEXT: A radiographic investigation of the lattice parameters a and c of 
pentaerythrite: C(CHOH) 4 wag made in a beryllium high-pressure chamber. 


At room temperature with pressures up to 10,000 ke/em, pentaerythrite has 


a tetragonal crystal lattice with the parameters a =,6.10 A and c = 8.73 As “a 
! 


At a pressure of 9,000 kg/om a= 5.99 8 and c = 8.46 g. aA discontinuity -—~ 

of a and c was observed between 4200 and 5600 kg/cm. The volume also 

changed suddenly by some 2.6%. These data are evidence of a phase ‘ 
transition in which, however, the crystal structure below and above the 

transition pressure remained the same. The behavior of per.taerythrite 

under pressure can be described by two empirical third-order equations of 

state; 
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Changes in the lattice ..- B108/B138 


Before transition: - ot 1.584°10°°P - 2.380107 9P* + 0.330°10 
° . 


cetee tianeition: - 24 e 2.404°10°°P = 5.848+1072P> + 2.202+10 
[8] 


“1353, 
“1353 


Above the pressure of transition, compressibility increases with 
increasing pressure. There are 5 figures and 1 table. : oa 
” 


ASSOCIATION: Institut fiziki metallov AN SSSR, Sverdlovak (Institute of 
Physics of Metals AS USSR, Sverdlovak). Institut fiziki 
vysokikh davleniy AN SSSR, Moskva (Institute of High- 
pressure Physics AS USSR, Moscow) 


SUBMITTED: February 15, 1962 
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3B178/B104, 

AUTEORS: Yevdokimova, V. V., and Vereshchagin, L. Fe 
nnn nan cell + 

TITLE: Polymorphous transition in Natl 

PERIODICAL: Fizika tverdogo tela, v- 4, no. 7, 1962, 1965-1966 

WeXP: At pressures close to 1.8+10° xg/en*, NaCl acquires a structure / 

of the CsCl type. Its original lattice is stable, tne constant equals / 

3.39-0.06 ,a at atmospheric pressure. The density of the new phase is a 


2.535 g/cm’, and the discontinuity in the specific volume during the 
transformation is 14.2%. Allowing for the fact that the d:stance between 
the oppositely chuerged ions increases by 34 the lattice constant of 

the new phase is found to be 3.35 Ny tihen the pressure is released, the 
new phuse is usually maintained. Shear deformation might slay a 
significant role in the phase traneition. There ure 1 figure and 1 table. 


ASSOCIATION: Institut fiziki vyso«ikh davleniy AN SSSR Moskva 
(Institute of the Physics of Pressures AS USSR, Moscow) 

SUBMITT «AD: Yarch 19, 1962 
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FROLOV, A.P.3; VERESHCHAGIN, L.F.; RODIONOV, K.P.; OLEYNIK, MI. 
Segoe Ss ee 


Methods of <-ray investigation of materials under hig pressures. 
Part 2: Equipment for the preparation of X-ray pictures of 
powders under pressure of up to 18,000 kQ/cr*. Fiz, net. 1 
netelloved. 14 no.1:80-84 Jl '62. (MIRA 1537) 


1. Institut fiziki metallov AN SSSR i Institut fiziki vysokikn 
davleniy AN SSSR. 


(Metal powders) (X rays——Diffractio.) 
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$/057/62/032/002/016/022 
B124/B102 


AUTHORS: Vereshchagin, L. F., Zubova, Ye. V.. and Shapochkin, V. A 


« 


TITLE: Electric contact resistance at high normal pressures 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 2, 1962, 2306 - 232 


TEXT: The pressure dependence of the electric contact resistance of pis- 

tons made of WX15 (ShKh15) steel and of a powder-metallurgicul hard alloy 

of the type BK6 (VK6) was examined at pressures of up to 100,000 kg/eom? , 

using the high-contact-pressure method developed at the authord institute. 

The purity and the quality of the contact surfaces were kept constant in J 
all experiments. The diameter of the rated contact area of she pistons 

vas also constant and eyual to 3 or 6 mm. The electric contnct was caicue 
lated from the change in contact resistance measured with a potentiometer ' 

of type [TH-1 (PPTN-1) and a high-sensitivity galvanometer of type M21/4 
(m21/4) with low internal resistance, Heating of the contac: and the 

relevant change in resistance were excluded by using 1- to 2-ma currents, 

The voltage drop was measured for two current directions, and the average 

value was determined, The contact resistance was calculated from 
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Electric contact resistance .., B124/B102 
RY, 
= a: , where Ra is the standard resistance, Un is the vo’.tage drop on 
n / 
the standard sample, and un is the voltage drop on the sample examined, 


Pressure was gradu2lly eateed by 1,000 to 10,000 ke/eme up to 100,000 keh 
Voltage drop measurements were repeated 15 to 20 times, and each test 3 % 

4 times, with the first test results being neglected, as a rule. The re- 
sults shown in Fig. 2 are in good agreement with those of other authors, 
There are 2 figures and 4 Soviet references. 


ASSOCIATION: Institut fiziki vysokikh davleniy AN SSSR, Moskva (Institute 
of High-Pressure Physics, AS USSR, Moscow) 


SUBMITTED: February 6, 1961 
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B124/B102 
is. 
AUTHORS: Vereshchagin, L. F., Shapochkin, V. A.y and Piroyova, L. B- 
TITLE! Contact compressive strengtn of hard alloys of trpe RK(VK) 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v- 32, no. 2. 1962. 235 - 22? 


TEXT: The compressive strength and residual properties (streseth and pias- 
ticity) of pistons made of the sintered carbides BKaR(VKeV), SKE S(VAOV) 

BK6(VK6), and RK4B(VK4V) were tested using special device, The diameter of 
the contact surface was 3-3.5 mn. Pistons were tested by applying only per 
pendicular pressure or perpendicular pressure and torque simultaneousty. in 
the former case, the load was raised first to 100,000 ke/om? then the 

sample was unioaded and examined for cracks, and loaded again at intervals 


of 100,000 ke/em- until the first epocks appeared. In the letter cass steD- 
vise loading by 10, 009-20 ,0C0 kg/em* was used, and, at a certain perpendi- 
cular pressure, torque was applied until the first cracks apreared, Tne re 
sults indicate that the contact compressive strength of the sllovys incresses 
with decreasing cobalt content. The breaking load ts lowered by och when y 
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Contact compressive strength ... B124/B102 


92 
torque has been applied. The highest perpendicular load (350.009 ke/ca’ ) 
could be applied to VK4V pistons, while VK84 pistons cracked under a pres~ 


sure of 220,000 kg/om”. Application of torque to VK4V gave most pronounced 
effects; the breaking load of the BK6TaC(VK6TaS) alloy was about 0.000 keen & 
It was found by microhardness tests with the device WAT-3 (PNU-3) that (1) 
microhardness increases equally both with perpendicular pressure and wita 
pressure ylus torques (2) cold hardening of the contact surface is constant 
at all points of the surface except the borders (3) residual hardening 
reaches & maximum in VK4V {about 20%) and a minimum in VKAV (about 5%) 
Radial and annular cracks were formed in positions and distrivutions depen: 
dent on the kind of ioad, Tangential stresses as a function of parpendicu 
lar pressure were measured for VK8V¥, VK6V, and VEAV between 1) 0CO and 
200,.0CG0 to 300,000 ke/en?. The friction coefficients of all nlicys 8% 
pressures up to 250,000 - 300,000 kg/om? were all about 0.185. with » 3 
to 2-fold decrease with increasing pressure. Mechanic L. Me. Voyeyniv an 
laboratory assistant Z A. Levchenko are thanked. There are 5 figures. } 


table, and 5 Soviet references. 
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ASSOCIATION: Institut fiziki vysokikh davleniy AN eee Moskva (Institute 
of High-pressure Physics, AS USSR, Moscow 


SUBMITTED: February 5, 1961 
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coincides qualitatively with their change as temperature “unctions. At 
480°C do « -0.129 &% and da = 0.048 R, High pressure and high temperature. 
lower the polarization. The compressibility of the ferrovlectric phase | 
of PbT1O, is assumed to de a superposition of normal comp:-ession and de- 


formation combined with a decrease of polarization under pressure. There. 
are 4 figures and 1 table. /* 


SUBMITTED: December 29, 1961 


Fig. 2. High-pressure chamber. ~N 
Legend: (1) internal cylinder; (2) external 3 
cylinder; (3) sample; (4) beryllium cone; = 
(5) lead-in, to which a manganin manometer 

ds connected; (6) liquids (7) diaphragm; 

(6) piston. 
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LISLE: Keray study oz the effect of hydrostatic preasure on the 
structure of barium titanate - 


d PERIODICAL;  axadeniya nauk SSSR. Doklady, v. 144, naw 5, 1962, 
* 1019-1021 
opxi: One effect of hydrostatic pressure on the structure of bariun 
titanate was studied at roon tenperature. X-ray pictures with reflection 


angles of 60-00° were recorded under pressures of 1-6000 uel one, using a i 

KOC (KROS) X-ray canera and en auxiliary nigh-pressure unit. The i 

parium titanate spcecizens {lattice constants, a = 3.993 and c = §.032 2; Yk 
. Curie temperature To. ae 118°C } nad been supplied by the ziziko- f 


u - 
“ndnicheakiy institut im. i. Ya. xarpova (Physicochemical inotitute ineni 
Le cee Harpov). The values of a, c, and Tour at hign pressures were 


detc: .ined using the line group with h2gk2412 = 26 (0 = 77-80°). 
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e trom 0 to 0.25). Most of these changes are linogar in 
mation. Decrease of the Curie temperature diminishes the 
rasonality" of the latsice. The pressure dependence ov a, Cy und 
in ee ig qualitatively in accordance with tne dependence of the 


sctive quantities of the solid solution (Ba-Sr)7i0, on its content of 
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The compressibility ‘sc/e of Pb7i0, is almost’fou: times that of 
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The ferroelectric phase becomes comprensible hy tie 
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The stretching of the Po?i0, lattice in the a-direction is 
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lattice in smaller. The hydrostatic preysnre affects the structure of 


load titanate much more than that of barium titanate. There are 
4 fires and 2 tables. ‘he most important English- ~langfage reference is: 
Mera, rhys. Rev., 78, 52 (1950). ee 
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__VERESHCHAGIN, LB, 5—YUZEPOVICH , HlA.3; CHRLOVSKIY, A.V. 


Measurement of ultrasourd velocities in some highly compressed 
gases. Dokl. AN SSSR, 144 n0.6:1272~1274 Je 162. (MIRA 


le Institut fiziki vysokikh davleniy Akademii nauk SSR, 
Chlen-korrespondent Akademii nauk SCR (for Vereshchagin). 
(Ultrasonic waves—-Speed) (Gases, Compressed) 
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20/62/145/001/009/618 
104/B102 


Vereshchacgin,_L. F., Corresponding Member AS USSR, 
Semercnan, A. A., Zubkov, V. M., and Kuzin, N. N. 


High-pressure and high-temperature apparatus with several 
pairs of electric lead-in wires 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 145, no. 1, 1962, 71-72 


Text: Difficulties arising in the current feed to high-pressure apparatus 
were overcome by the device shown in tig. 1. Spocimen 4 is placed in a 
cylindrical container inside a high-pressure chamber 5. Two pistons 9 
compress the specimen. During compression the pyrophtllite seals 2 enter 
the gaps (~0.1 mm) betwcen the four sectora of pistons 9. The current is 
fed through the piston to the cylindrical graphite or metal container 
which ip used as a furnace. The apparatus was calibrated for pressures of 


up to 50,000 Kg/em” by making use of the jumps known to ocour in the- 
electric conductivity of Bi and Tl at certain temperatures. There are 
3 figures. 
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High-pressure and high-temperature... Bi04/B102 


Institut fiziki vysokikh davleniy Akademii nauk SSSR 
(Institute of the Physics of High Pressures of the Academy 
of Sciences USSR) 


JEMIT?: March 20, 1962 


Fi¢. High-pressure apparatus. 


Lecend: (1) and (2) pyrophillite 
seals; (3) ring for pressure 
transnission; (4) specinen; 

(5) high-pressure chamber. 
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VERESHCHAGIN, L.F,; SEMERCHAN, A,A.: POPOVA, 3.V.3 KUZIN, .N. 
Seer ’ ’ F) 5 ’ 
Variations in the electric resistance of certain sumiconductors 
at pressures up to 300,000 kg./cme~. Dokl.sAN SSSR 145 n004:757- 
160 Ag '62. (MIRA 15:7) 


1. Institut fisiki vysokikh davleniy AN SSSR. 2. (hlen-korrespondent 
AN SSSR (for Vereshchagin). 
(Semiconductors—-Electric properties) 
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SEMERCHAN, A.A.; KUZIN, N.N.; VERESHCHAGIN, LF, 


Temperature dependence of the electric resistance 
of polycrystalline graphite at pressures up to 250,000 
ee Dokl. AN SSSR 146 no.4:803-804 0 '62, (MIRA 15:11) 


1, Institut fiziki vysokikh davleniy AN SSSR. 2. Chlen- 
korrespondent AN SSSR (for Vereshchagin). 
(Graphite crystals—Electric pegrenteee) 
(High-pressure research 
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KUZIN, N.N.; SEMERCHAN, A.A.; VERESHCHAGIN, L.F.3 DROZDOVA, L.N. 


Temperature dependence of the electroconductivity of iodine 
at pressures up to 200,000 Kg./cm. Dokl. AN SSSR 147 
no.l:78&79 N '@. (MIRA 15:11) 


1. Institut fiziki vysokikh davleniy AN SSSR. 2. Chien- 

korrespondent AN SSSR (for Vereshchagin). 
(Iodine—Electric properties) 
(High-pressure research) 
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} ACCESSION NR: AP4009138 §/0056/63/045/006/2073/2076 
AUTHORS: Kabalkina, &. S.; Vereshchagin, L. F.; Shulenin, B. M. 
TITLE: Phase transitions in tellurium at high pressures 


SOURCE: Zhurnal eksper. i teoret. fiziki, v. 45, no. 6, 1963, 2073- 
2076 ee ; 


TOPIC TAGS: tellurium high pressure, phase transition, reversible 
phase transition, tellurium crystal structure, x ray diffraction 
pattern, x ray diffraction, Patterson Harker section, chain struc 


ture, laminar structure 


ABSTRACT: An x-ray diffraction study of tellurium was warried out 
at pressures up to 100 kbar in order to find how the crystal struc- 
ture of tellurium changes at high pressure. Two reversible phase 
transitions were observed, at 15--20 and 42--45 kbar. At 15 kbar 
tellurium is shown to undergo a transition from the chain structure 


nae 


Pala REGUL |NELGR PR BER GRU 
AES eA Sen ie ES 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859430003-8" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859430003-8 


AERI Ss 158 Ba DSA reer oa SEEGER EES 
-: 8 i x ala 


STS? DDT EE Aiated ESP ESERPA CS ae ew: EEA b Eee Re ERS Le hee ies Seve oben ere tae a a oe aS 


4 


: ACCESSION NR: AP4009138 


A8 to the laminar structure A7, and the reasons why this transition 
was not detected by Bridgman (Proc. Am. Acad. Arts Sci. v. 60, 366, 
1925) are explained. The structure of the second phase transition 
at 42--45 kbar could not be ascertained, but the constancy of the 
x-ray diffraction patterns above 45 kbar seems to cast doubts on 
the 69 kbar phase transition detected by Bridgman (Proc. Am. Acad. 
Arts Sci. v. 74, 425, 1942). Orig. art. has 2 figures and 2 tables. 


ASSOCIATION: Institut fiziki vysokikh davleniy Akademii nauk SSSR 
(High Pressure Physics Institute, Academy of Sciences SSSR) 


SUBMITTED: 11Sep63 DATE ACQ: 0O2Feb64 ENCL: 00 


SUB CODE: PH NO REF SOV: 002 ~ CTHER: 005 
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TITLE: Changes in the resistivity of PbTe, CdTe, and Bi sub 2 Te sub 3 et a 

pressures of up to 200,000 kescm sup on Te oa 
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SOURCE: AN SSSR. Doklady, ar, 150, ro. 5, 1863, 1026-1023 
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FATEYEVA, N.S.3 YERESHCHAGIN, L.F.; KOLOTYGIN, V.S. 

oh - 3 : 
Optical method for determining the melting point of graphite 
as dependent on pressure up to 40,000 atm, Dokl, AN SSSR % x 
no.2:317-319 S '63. (MERA 16:1 


1. Institut fiziki vysokikh davleniy AN SSSR 4 Moskovskly 
gosudarstvennyy universitet im, M.V. Lomonosova, 2. Chlen- 
korrespondent AN SSSR (for Vereshchagin), 
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KABALKINA, S.S.; VERESHCHAGIN, L.P.; MYLOVy V.P. 


Phase transitions in antimony under high pressure. Dokl. AN SSSR 
152 no.3:585-586 S '63. (MIRA 16:12) 


1, Institut fiziki vysokikh davleniy AN SSSR. 2, Chler—korrespon- 
dent AN SSSR (for Vereshchagin). 
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KABALKINA, S.S.; POPOVA, S.V.; SEREBRYANAYA, N.R.j VERESHCHAGIN, L.F. 


i New modification of Ag.O with a laminar structure, Doki. 
AN SSSR 152 no.43853-854.0 '63. (MIRA 16:11) 


1, Institut fiziki vysokikh davleniy AN SSSR, 2, Chlen- 
korrespondent AN SSSR (for Vereshchagin), 
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GEMERCHAN, A.As3 KUZIN, N.4., D2QUDOVA, LNs; VERESHCHAGIN, L.F. 
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Variations in the eleetric sestarne adore ae dT a 
presmuae Ve to 200,000 kg./em*, Dokl. 8 , aa) 
1081 e . 


1 Institut fiziki vysokikh davienty AN SSSR. 2. Chlen-korrespondent 
AN sssr (for Vereshchagin). 


BR = ARCANE 2 
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ARKHIPOV, R.G.3 VERESHCHAGIN, L.F. 
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Plastic deformations ina gravitating sphere. (arn AN SSSR 


17:1) 
153 no.41832-834 D 163. MIRA 


1. Institut fiziki vysokikh davleniy AN SSSR. 2. Chien- 
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AUTHORS: Vereshchagin, L. F.; Itskevich, Ye. S.; Atabayeva, E. Ya; | 
Popova, S. V.- 


‘ mETLE: On a new modification of Bi,5e, 
- SOURCE: Fizika tverdogo tela, v. 6, no. 7, 1964, 2223-2225 ; uy 


TOPIC TAGS: bismuth inorganic compound, polymorphism, metal struc~ 
ture, x ray diffraction study 


ABSTRACT: ‘This is a continuation of an earlier study (FTT v- 6, 000,. 
1964) of the electric resistivity of Bi,Se, as a function of the : 


pressure in the interval up to 140 kbar at room temperature. Along 
with the previously observed reversible transition to the metallic 
state observed near 100 kbar at room temperature, an irreversible 
| polymorphic transition was observed at 600C and 120--55 kbar, to 
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_ ACCESSION NR: AP4041747 
: 


fa new phase Bi,Se, II which is metastable under normal conditions. 


To confirm the polymorphic nature of the transition, the sample was 
;; annealed for 2 hours in pure helium (500C), and the reverse transi- 
tion Bi,5e, II + Bi,Se, I was established by x-ray diffraction. The : 


x-ray diffraction pattern has 40 lines which could be identified in 


‘ 


group Pbnm (D5 


t 
t 


}a = 11.63 + 0.03 &, b = 11.76 + 0.03 &, and c = 4.06 + 0.01 A. the 


Q) - The unit cell parameters of the new phase are 


I 
; 


, |density determined by x-ray diffraction and pycnometrically is 7.9 +. 
_ and 8.0 + 0.3 g/cm, respectively, confirmi 


: proposed structure. ee 
ohm-cm, and the t 
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of the new phase will be published in the future. "The authors 


thank S. S. Kabalkina for help with the x-ray diffraction Recusree 
Orig. art. has: 2 tables. 
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ACCESSION NR: AP4043610 $/0056/64/047/002/0414/0418 
AUTHORS: Vereshchagin, L. F.; Kabalkina, &. &. | - 
TITLE: Phase transitions in antimony at high pressures 
SOURCE: Zh. eksper. i teor. fiz., v. 47, no. 2, 1964, 414-418 


TOPIC TAGS: high pressure effect, antimony, single crystal, cunic 
symmetry, phase transition 


ABSTRACT: This is a sequel of earlier work by the avthors (with 4 

Vv. P. My*lov, DAN SSSR, v. 152, 585, 1963), except trat single- ral 
- erystal antimony was used with A7 structure at room temperature. 
X-ray diffraction studies have disclosed the presence of two re- 

versible phase transitions: SbI — SbII (at, 70 kbar into 4 primitive 

cubic structure) and SbII — SbIIT (at 85 kbar -- into a close 

packed hexagonal structure). The pressure at which the phase tran- 

sition took place could be determined by plotting the ratio of the 
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lattice parameters against the pressure. The phase transitions are 

accompanied by an increase in the coordination number. In the first 

transition the coordination number becomes equal to G (in place of 

3), and in the second transition it becomes equal to 12. The atomic 

radius assumes in this case values of 1.49 and 1.66 A, respectively. 

The results have established that the first transition is the result 
. of gradual removal of distortion froin the initial A7 structure. 
Orig. ari. has: 4 figures and 4 tables. 
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“AUTHOR: Ponfilov, Ve V.; Verechehagin, Le Fe (Corresponding Membor AN SSSR) 
‘TINIE: Paremognetic resonance in MnS in a wide temperature range 

; SOURCE: AN SSSR. Doklady*, ve 154, noe 4, 1964, 819-820 


‘TOPIC TAGS: paramagnetic rescnuance, ontiferranagnetic, resonance absorptim, man 
_ganese sulfide 


! 

; ABSTRACT: The present work was undertaken in order to find the reason for the 

i‘ @iserepancy in the results of other authors who stuiied the resoance of uniaxial 
‘ antiferranagnetics during the transitim froa the paramagnetic to tix ontiitrromag- 
‘netic state. The resonance in MnS powder has been measured in the temperature 
‘interval between +100 to -195 at a frequency of 9285 Mc. The apparatus is de- 
‘seribed [essentially 4 double Dewar and heating arrangement). The constant nametic 
i field of on electranagnet was perpendicular to the magnetic canponent of the high- 
| frequency field at the location of the specimen. The rescmance absorption maxinua 
‘at first increases sasewnat with decreasing temperature, then decreases rapidly. 

| : 
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‘The half-width of the absorption line increases rapidly. The results obtained 
agree with those of L. R. Maxwell and T. R. McGuire (Rev. Mod. Phys. 25, 219 
(1963). Orig. art. has: 4 figures. y 
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FITIE: Investige 4on of the influence of high pressure on the structure of tin 
; oxide 


isan AN 8852. Doklady, Ve 163, no- 2, 1965, 326-328 
| TOPIC AGS: pressure effect, tin compound, crystel lattice structure, phase 
_| transition Hea 


' ABSTRACT: An x-rey investigation of the structure of SnO was mde at room tempera. 

| ture and pressures Up to 100 kbar. A special x-ray camera (DAN v. 151, n0- 5» : 

' 1968, 1963; J. Jamieson and A. W. Lawson, J. Appl. Phys. Ve 33, NO. By 176, 1962) 
with molybdenum radiation was used, the main part of which wee & pellet made of 
amorphous boron and a channel for the sample. The pressure coud be determined ac- 
curate to £5 kbar. The ults show that at high pressures SnO experiences 4 re- 
versible phase transition.” In most cases this transition occurs et ko--50 kbar, 
although in e771 experiment 8 {t was observed at 15--20 kbar. Tre unit cell a- 
meters of the high-pressure phase are 4¢ 3,42 t 0.02 A and c = 5.62 t 0.04 . A 
sudden change in volume of 7.0 ¢ 54 was observed during the phase transition (at 
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| AUTHOR: Vereshchagin, L. F. (Corresponding member AN SSSR); Kabalkira, S. S.; Shule- | 
; min, B. M. 
“ORG: Ingtitute of Physics of High Pressures, Acadceny of Sciences, 8SER (Institut i 
. fiziki vysokikh davieniy Akademii nauk 555K, oH 

t 
TITLE: X-ray diffraction investigation of the compressibility of hecwgonal selenium 7 


jae 


up to 15 kbar | a 
Meme | SOURCE: AN SSSR. Doklady, v. 165, no. 2, 1965, 297-298 
jis TOPIC TAGS: pressure effect, superhigh preosure; /Sotsnss x rey diffraction study | 


ABSTRACT: Earlier studies by the authors on single-crystal telluriun (ZhHETF v. 45, | 
2073, 1963) are extended to include hexagonal selenium. The x-ray diffrection study 
wea carried out in a specin} chamber, described elsewhere (DAK v. 1435, 818, 1962), in 
which tne high-pressure vessel was 4 cone fo metallic beryllium with a channe! (.. =F ; 
diam’ for the sample. Aviatior gasoline was used to transmit the pressure, which was a 
measured with # minganin manometer accurate to ¢10C bar. The hexagcnal selenium modi- ; 
fication was prepared from the amorphous one at ix kber at 400°. The results (Fle. 4; 

‘ show that selenium has a highly anisotropic compressibility, similar to that of tel- 

luriuma. The results can be attributed to the fact that compression brings the lattice 
structures of the two substances closer to cubic. The pressure dependence of the com! * 
pressibility egrees well with data previously obtained by P. W. Bridgman (Proc. Am. 
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AUTHOR: Vereshchagin, L. P. (Corresponding member Ad SSSR); 
Ye. V.3; Burdina, X. P.; Buymova, I. P. 


ORG: Institute of High Pressures, Academy of Sciences SSSR (Institut vysokikh 
davleniy Akademii nauk SSSR) 


TITLE: Measuring pressures up to 100 kbar; by the free-plunger method 


‘SOURCE: AN SSSR. Sekinas 169, no. i! 1966, Th-76 


MOPIC TAGS: pressure, high pressure, pressure measurement, high 
pressure measurement, pressure gage, high pressure research, metal 


ABSTRACT: A pressure gage based on the free-plunger principle, for 
measuring pressures up to 100 kbar, has been designed and built. The 
pressure in the high-pressure chamber is measured directly by a spring 
dynamometer connected to a free plunger (see Fig. 1). The friction of 
the plunger is reduced to an insignificant value by the special con- 
figuration of the plunger, and by a special lubricant filling clearance 
C, The top and bottom ends of the plungerarecoaxial cylinders, which 
ensures the atability of’ the plunger and prevents a runoff of the com- 
pressed substance. The pressure gage was used for measuring the 
pressure of the polymorphic transformation of :some: metals. The 
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obtained values agree well with those found by 1 
other scientists for polymorphic transformations 

‘ Bi I-III, Bi II-III, and Tl II-III (25.4, 26.9, 
36.7 kbar, respectively). The gage facilitated 
st the measurement of pressures above 40 kbar; for 

; instance, for polymorphic transfornations Ba II-IIL 
i and Bi VI-VIII measurements yielded pressures of 
58.5 and 89.3 kbar, respectively. Orig. art has: 
2 figures, _ (ww) 


i BUB CODE: 20/ SUBM DATE: 16Fed66/ ORIG REF: 005 
: OTH REF: 002/ ATD PRESS: SOLL% 


Fig. 1. Scheme of 
a piston-type 
manometer 


~ Plunger; 

- dynamometer; 
- clearance} 
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AUTHOR: Kabalkina, S. S.; Vereshchagin, LL. F.; Kotilevets, A. A. 
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ORG: Institute of Physics of High Pressures, Academy of Sciences SSSR 
(Institut fiziki vysokikh davleniy Akademii nauk SSSR) 


TITLE: Phase transition in TeO, under high pressure 


SOURCE: Zh eksper i teor fiz, v. 51, no. 2, 1966, 377-382 


TOPIC TAGS: phase transition, high pressure research, high pressure, 
tellurium dioxide, x ray diffraction 
t 


é 

ABSTRACTS The,effect of high Sesueur’ on the structure of the tetragonal 
phase oftlreo, t s investigated, An x-ray diffraction study of the 
structure of TeQ,I at room temperature and under pressures up to 100 
kbar was carried out in a special x-ray chamber which included an 
amorphous boron pellet. The experiments show that at p > 30 kbar, 
TeOgl undergoes a reversible phase transition of the first kind, Accord 
ing to the data obtained, the high-pressure phase (Ted, 11) possessesr 

a rhombic, lattice cel] with the following parameter values at p = 60 kbar; 
a= 4,22 A, b= 4.84 A, c = 3.67 4k, z = 2, » = 7.07 g/em3; it belongs 

to the Fedorov Pnnm group. It is supsested that the high-pressure phase — 
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TITLE: Germanium telluride phase transformation under high pressure 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 51, no. 5, 1966, 
1358-1362 ; 

atel phase treneiiior ; 
TOPIC TAGS: germanium telluride, pecontmnertiunideVetructure, Vgemsmeinaskerareee 
phase transformation, pressure effect 


ABSTRACT: The effect of high pressures up to 100 kbar on the crystal structure of 
GeTe has been {nvestigated. <A phase transition from a rhombohedral phase GeTel 
(A7-type) to a cubic phase of GeTell (NaCl type) was observed. X-ray diffraction 
analysis showed that at 35 kbar, the ratio c/a changes from 1,27 (GeTel) to 1.224 
(GeTeII), involving a volume change of 3%. In view of the presence of a continuous | 
transition GeTel + GeTelL at 400C, it is anpmed that a critical point exists on the |__ 
Ge-Te phase diagram, Orig. arte has: 5 figures and 1 table. ; | 
| 
— 
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SOURCE: AN SSSR. Doklady, V. 172, nO. ly 1967, 76 and insert facing | 
\ 

ze with a central~zone density | 


STRACT: thetic diamonds up to 6—-6.5 mn in 6h 
a aes hy of Eatanal diamonds have been produced. The density 


e specimen surface, which consisted of | 
1 and surface structure of the synthetic} 
1 diamond. 


bellas atructure of natura 
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TITLE: X ray diffraction investigation of the crystal structure of jodine st high 
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few elements having & molecular structure, and may be the only element in which struc- 
ture investigations can be made at room temperature. The authors carried out an x-ray: 
diffraction study of its structure at room temperature and pressures up to 60 kbar, { 
using a procedure described earlier (DAN v. 151, 1068, 1963) and molybdenum radia- 
tion. To improve the diffraction pattern, the iodine was tested in powdered fora. 

The observed appearance and disappearance of several lines is reported, as well as ! 
coalescence of some lines with variation of pressure. In addition, the pressure de- 1 
pendence of the volume of the iodine and of the parameters of 4ts lattice structure z 


ABSTRACT: The tests on iodine were made because at high pressure 4t is one of the 
i} 
t 


are plotted. The results indicate that pressure does not change the initial rhombic 
structure, merely distorting it and leading to some rotatior of the molecules. It is 
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ACC NR AP7005581 
pointed out in the conclusion that in view of the ambiguities {nvolved in the powder 
method, further research with single crystals 4s necessary to check on the conclu- 
gions concerning the structure of the high-pressure phase of iodine. Orig. art. has: 
4 figures and 2 tables. 
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